INTRODUCTION
Rheumatoid factor (RF) recognizing the Fc portion of IgG molecules makes up the majority of the autoantibodies produced by patients with rheumatoid arthritis (RA) (1) (2) (3) . Although most frequently found in RA, production of RF is neither consistently associated with RA nor is it specific for RA. In particular, patients with primary Sjogren's syndrome (pSS), scleroderma, and mixed connective tissue disease can have circulating antibodies that react with IgG Fc epitopes (1) . RF can also be produced by normal individuals, and an increase in titers of IgM RF is a phenomenon frequently encountered in patients with ongoing chronic immune responses such as bacterial endocarditis or transplantation (4, 5) . For several decades, RF has been considered to be involved in the pathogenetic events and the inflammatory response of RA. The observation that RF undergoes affinity maturation in RA has supported the model that it is the products of an antigen-driven response, possibly initiated or maintained by a disease causative antigen.
More recently, a different view of RF and RF+ B cells has emerged (6) . Evidence has been presented that RF+ B cells serve important physiological functions. Their ability to bind IgG-containing immunocomplexes may give them a clearing function and enable them to bind and present antigenic peptides from antigens bound in immune complexes (7) . Generally, B cells are able to take up their specific antigen at much lower antigen concentrations than other professional APC (8, 9 20 Al by incubation with 0.5 U AMV reverse transcriptase for 2 hr at 37°C. cDNA was amplified by polymerase chain reaction (PCR) using two mixtures of two VH-specific primers (GGTGCAGCTGGTGCAGTCTGG and GGTCAA CTTAAGGGAGTCTGG, GGACTGGTGAAGCCT TCGG and GGTACAGCTGCAGCAGTCAGG) and a C,u primer (GGAATTCTCACAGGAGACGAG). These primer combinations amplified all VH gene families as previously shown (17) . The amplified products were reamplified using internal VH family-specific primers (VH1, GTGAAGG1TTCCTG
CAAGGCT; VH2, CTGACACTGAACTGCACCTTC; VH3, CTGAGACTCTCCTGTGCAGCC; VH4, CTG TCCCTCACCTGCGCTGTC; VH5, GGGGAGTCTCT GAGGATCTCC; VH6, CTCTCACTCACCTGTGCCA TC) and an internal C,u primer (TGGGGCGGATG CACTCCC). Amplified products were separated on agarose gels and identified by ethidium bromide staining.
VH3+ sequences were amplified using the C,u primer and a VH3 family-specific primer, either one of which was attached to a T7 promoter. The amplified products were transcribed using a T7 RNA polymerase, and the transcripts were sequenced by transcriptase-mediated dideoxysequencing using a '2P-endlabeled internal C,u and a VH3 primer, respectively, as a reverse transcriptase primer as recently described (17, 18) . Sequences were read in both directions. All sequence reactions yielded unequivocal sequences, again supporting the concept that the microcultures were truly clonal. B cell clones were assigned to published sequences of the VH3, DH, and JH germline genes (19) (20) (21) (22) (23) (24) (25) (26) (27) . DH segments were assigned using the criteria recently described (28 Table 3 . ments with 37 different variants mapped so far. One hundred twenty-seven B cell clones from To address the question whether a correlation normal individuals were studied, all of them exists between germline diversity and RF speci- Microcultures were harvested after 20 days and expression of V3-23 and V3-21 sequences were semiquantified by VH3-specific PCR and subsequent oligonucleotide-specific hybridization. (17) . We have previously described that SE D is unique among the staphylococcal enterotoxins in that it selectively induces RF production and that the VH repertoire of B cells responsive to SE D is skewed, reminiscent of the stimulation by other bacterial antigens (15, (37) (38) (39) . It is therefore possible that previous antigenic stimulation in RA patients has rendered these B cells responsive to polyclonal stimulation by a CD40-CD40 ligand interaction and subsequent secretion of RF. There are at least two lines of evidence that would support the notion that the induction of RF in patients with RA is an antigen-specific event. First, several reports have shown that somatic mutation and affinity maturation occurs in immunoglobulins with RF specificity derived from patients with RA (40) (41) (42) (43) (44) (45) . Second, the production of RF appears to be an HLA-DR-associated phenomenon. HLA-DR alleles with a lysine substitution in position 71 of the ,B1 chain are specifically enriched in RF+ patients (46) . Con 
